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such intermediate forms and the realization that they are of 
hybrid origin. Likewise, any usable dichotomous k(‘y written 
for the buckeyes of eastern North America should im^lude these 
hybrid forms in sona* way.— -dkp.\ktme\t of bot.wy, i’xivei{- 


8ITY OF MI(’HI(;.\X. 


Liteu.\ture Cited 


Andeu.sox, 1\d(;.\u. 1949. Iiitrogre.^sive Hybridization. John Wiley 

Sons, New York. 

H.^rdix, J.\.mes W. 1Uo(). Studies in the Hippocastanaceae II. In¬ 
florescence structure and distribution of perfect flowers. Aincr. 

Jour. Bot. 43; 418-424. 

McVAiKiH, liocERS. 1943. The vegetation of the granitic flatrocks 


of the southeastern United 



Ecol. Monog. 13: 119--b)(). 


S.\R<iE.\T, C. S. 1913. Trees and Shrubs, \ml. 2, p. 2o9. 

SvE.Nsox, H. K. 1941. Notes on Tennessee Flora. Contr. 93, Brooklyn 
Bot. Card., p. 142. 


NOTES ON THE CLEISTOOAMOUS SPECIF]S OF 
POLYGALA IN SOUTHEASTERN UNITED STATES 

Charles W. James 

In Blake’s (1924) monograph of the Polijgalaceae, two cleisto- 
gamous-flower(*d sp(‘cies of Poli/gala were included for the south- 



east('rn United States: the wide-ranging P. polggama 
known Irom Florida to T(‘xas and as far north as Minnesota, 
Ontario. (^iuJkr* and Noxa Scotia, and P. lewtonii Small, an 
endemic of th(‘ sand-scrubs of central Florida. Earlier, Blake 


(191")) (k'scribed P. 



ma foiuna ohovala, l)ut later (1924) 


did not consider it. or any othei' infraspecific taxon of P. poltj- 


gama, 


worthy of taxonomic recognition. Suf)se(|U(M)tly, only 


one otluu' species, P. ahoriginxm Small (192()), has Ixrmi describ(*d, 
1 his is a poorly known “sp(*cics” trom th(‘ (xist coast of Florida 
(\’olusia County). 

In the present papcu’, P. lewtonii Small is r('cogniz(‘d as a valid 

. forma obovata Blake is elevated 



species. P. polggama 
to the rank of species and is renamed P. crenata. P. aboriginum 
Small is regarded as a synonym of P. polggama Walt., as is 

var. obtiisala Chod. The study is based on 


Walt 


specimens from the Florida Agricultural Experiment Station 
Herbarium (flas), the Gray Herbarium (gh) and the New York 
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Botanifal Clardeii (xv). The assistance of tlie curators of thes(‘ 
institutions is kindlv acknowledired. 


Seeds aix' set in both cleistogainous and normal flowers in 
eacli of the thn'e sjX'cies. WhetluM' (U’ not the production of 
seeds in the cl(‘istogainous flowers is advantageous to sui'\'i\al 
or has contributed to the evolution of tiu'se sjjc'cies is not known. 
I\ Icwtonii and /*. rrcnata exhil)it very little* \'ariation, pro\ iding 
little reason to l)(*li(‘V(‘ tliat local s(*gregat(*s are being j)roduced 


or maintained through 
eliminate the 




However, this do(*s not 
that these two sp(*cies may thems(“l\(‘s 


liave evolved as such segregates from i*. poh/gama. Tlu* lat.t(‘r 
species pres(‘nts considerable variation (in length of racem<*s, 
and in the size* e)f fle)ral parts and sexHis), although this is te) be 
expected tee se)me ele*gre*e bee*ause it e)ccupie*s se) many ecole)gically 
elifTerent regie)ns. 

The duratiem of the*se plants has be*e*n a pe)int e)f (iue*stie)n. 
P. pohjgama anel P. Icwtonii have be‘en de*se‘ril)ed as bie*nnials 
anel biennials (e)r annuals?), respee*tively. In this study, {)lants 
of all three spee*ie*s from many loe*aliti(*s were e)l)serve*d to have* 
remnants e)f {)revie)us flowering she)e)ts whie‘h inelicate that the*y 
are perennials. Se)uthward, the she)ots freepiently appear te) 
persist thre)ughe)ut the winter, giving rise to new ones the* fol- 
le)wing spring. 

The seeds and e*apsules are of e*onsiderable importane-e in the 
e‘lassificatie)n of me*mbers e>f the genus, ddiese structures furnish 


the only kne)wn 



features within 



! spee*ies grenip. 


Key to the ScEe iEs 

(’apsules oblong, twie*e* as long as wiele; seeds cylindric, the upper part 

of the arils l)onv like the caruncle.f. 1*. Icirfonii. 

% 

('apsules f)val, le*.'<s than twice as long as wiele*: se*eds ovoiel to e*ylindrie*- 

ovoid, the arils meml)ranacee)us throughout. 

.Margin of e*apsule with narrow, thin, crenate wing; caruncle* with 
flexil)le hairs longer than tho.se on the body of seed, the arils 
connivent.2. P. crciKtlo. 

Margin e)f capsule; merely rielgeel, entire (rarely wing-like); (*aruncle* 
with short, .straight, l)ri.stly hairs, no longer than tho.se on body of 
.seeel, the arils usually elivergent.3. P. polygaino. 

1. Polygala Icwtonii Small, Bull. Torr. Be)t. Clul) 24: 140. ISOS. 

tyi’e: Fro.stproe)f, Peelk C'o., Florida, Leirton, 10 March 1804 (xy). II.\hi- 


TAT AND DisTKinuTiox: saiul-scrul) areas of central Flejrida.—Hiem- 
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LANDS C'o.: e. of Sebrin}?, (rorrett I//) (flas); e. of Sel)rijig, Sinall 957 
(ny); e. of Sebring, .Swr/// lilJfO (flas, gh, ny). Lake Co.: near Eu.stis, 
Hnnnewdl S680 (gh). Marion Co.: Ocala National Forest, Mather, 30 
Marcli 1949 (fi,as). Orange Co.: Tal)le-top Hill, nw. of West Apopka, 
Harper 15 (gh, ny). Polk Co.: I^ake Wales, King, 2S Dec. 194<S (flas); 
Lake Davenport, MeFarlin, 3 April 1928 (flas); Crooked Lake. MeFarlin, 
1925 (flas); Loujj;lnnan, HV.sb S May 1928 (flas). 

Although the Highlands and Marion C^ounty citations repre- 
.sent an extension of range, P. lewlonii is nevertheless known only 
from the sand pine'-scrub type of community. This species 
appi'ars to he a true endemic of the region and not merely an 
ecological variant of P. polijgama. Such a belief is substantiated 
not only by the strong morphological features of the seeds and 

but by the fact that typical P. polijgama has been 
collect.ed from this same kind of habitat (Brass 14705, High¬ 
lands Co., Fla., GH), and the diagnostic features have remained 

However, the exUmt to which P. polijgama occurs 
wit.hin the habitat and range of P. lewlonii cannot be satis- 
factorilv detmanined from th(‘ available collections and their 
data. It is known that P. polijgama occurs in Lake and Oi’ange 
C’ounlies, also within th(‘ rangi* of C. lewlonii, but in a (piite 
different habitat (low, wet pine lands), unusual for this species. 

2. Polygala crenata James, nom. et stat. nov.'^ Ha.sed on Palggnla 
palygaitia Walt, forma ahorala lilaki', Hhodor.x 17: 201. 1915. type: 

New Orleans. Orleans Parish, Louisiana, Driimiiiand 5S, 1832 (r.m). 

4 

Isotyjx; examined (gh). I’aratyce; swampy places between 'rallaha.ssee 
and St. Marks, Florida, Kugel lOfi, .\pril-May 1843 (rm). Leaves from 
jiaratypi' e.xamined ((Ui). 

Stems erect, typically simple, .solitary to many from a perennial root, 
(1.2-)2-3(-3.5) dm. high, glabrous, l)earing racemes of clei.stogamous 
flowers at the ba.se or from the axils of tlie leaves; leaves glabrous, al¬ 
ternate, those of older shoots obovati', l-2(-2.3) cm. long, 3-8 mm. wide, 
leaves (»f the fl<»wering shoots smaller, obovate to elliptic, (0.5-){).8-1.3 
(-1.7) cm. long, (2-)3-5(-9) mm. wide, the ba.se.s cuneate, the apices 
roumhid, obtu.se or the upper leaves even acute, sometimes cuspidulate; 
raceme,s pyramidal, becoming cylindric, 1-1.5 cm. thick, the axis becom¬ 
ing 7-10(-15) cm. long, jieduncles l-2(-2.5) cm. long; bracts ovate, 
glabrous, deciduous, ca. 1 mm. long; pedicels becoming 3-4 mm. long; 
flowers light to dee]) j)ink; .sepals oval to ovate, acute or obtuse, ca. 
1.3-2 mm. long, glabrous; wings 4-5 mm. long, clawed at base, the blade 
orbicular to oval f)r f)val-obovate, glabrous; keel 3-4 mm. long; capsule 

> IHnus clausa. 

■ Niuthcr “obovata” nor “blakeana” is available as a specific epithet. 
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oval, 2 - 12.0 mm. loiij; and about a.'< wide at l)a.s(\ ai)ex notched, the maruin 
narrowly wiiified, the winy; cnmate; seed.s 2, ca. 2 mm. lony:, mo.'^tly less 
than 1 mm. wide, ellip.'^oid-ovate, but sharp pointed at ba.'^e, pihise, the 
hairs ap|)re.s.ced, carnnch' cylindrical, bt'ariny; relatively lony; (.some 
over O.o mm.) flexible hairs at apex, arils oval, connivent, cellular, ap- 
pressed to .seed, nearly I mm. lony;, less than half the length of .seed. 

H.mu'ia'I' .\.\’I) Disthiiuitio.n : low pine l)arren.s of the blulf (’oast, from 
northwestern Fh.'rida into Louisiana.— Florida. B.xy Co.: Lvnn Haven, 
Banker ,if)IS (.\y); Lynn Haven, Knight, 21 May 1940 (fi.as); (’alloway. 
Hood Ih'Sd (fi.as). Cai.iioi’-V Co.: I mi. n. of Blountstown. Hood IdtiT 
(fi.as). Dixik (’().: sw. of Cro.ss City, Bidcer, 21 April liffO (fi.as). 
Fuanki.i.n Co.: .Vpalachicola prairies. Small Udd/f. (fi.as, ny). (Iii.f 
Co.: s. of Dalkeith, Moldcnke I l/fOn (ny); n. of the .Vpalachicola-I’anama 
Canal, Stnall It238 (.ny). .Iaokson Co.: near Sneads, Harper 78 (on, 
n’y): C'ypre.ss, Knight, 22 .Xiiril 1041 (fi.as). Lkon Co.: 10 mi. s. of 



Tallaha.ssee, Palmer 3848!) (on). Washi.noton C’o.: near Brock, flood 
1000 (fi.as). Mississippi. Hahhison Co.: Biloxi, Tract) 3181 (.ny). 
Jackso.n Co.: Ocean Springs, Demarec 28030 (Gulf Coast Research 
Laboratory, Ocean Springs, Miss.); Kreole, Demarec 34884 (<!n); Ocean 
Sprini?s, Demarec 33033 (cii); n. of Cicoria’s, Diener 10 ((lulf Coa.st 

Lalioratory). Louisiana. Oki.kans I^arish: New Orleans, 

Ingalls (ny). 

Since P. polygama Walt, forma ohovuia Blake was ha.siM pri¬ 
marily on leaf-shape, it is not siir])rising that plants in vtirioiis 
section.s of the range of P. poli/gamn have been identilii'd as this 
form. Plants with ohovate leaves are common in at least three 
areas; the (Uilf Cloast (including the spt'cimens upon which 

; Arkansas and Oklahoma; and the 



forma ohovatn was 
mountainous parts of (leorgia. South (larolina. North Carolina, 
\irginia, and Maryland. Whether or not the plants of the 
latter two areas 



taxonomic recognition is not clear. 
This could not he detmunined from th(‘ mostly immature; speci¬ 
mens at hantl. Ilowi'ver, th(‘ plants of th(‘ Clulf Coast {I\ cre- 
nata) eiiffer significantly from P. polggama in features otlu'r than 


mere had' shape. Th(\v ari' 



smaller, erect, sparsely 


if at all liranched, and have shorti'r haivixs. The capsuh^s are 
clearly winged, and the wings arc conspicuously crenate. The 
seeds are smaller, with a straight caruncle hearing long, Hexihle 

In addition, P. crenata seems to he a species of the low. 



frecjiiently wet, acid pine barrens, whereas P. polggmna is 
usually found in drier, well-drained sites. Most of the speci¬ 
mens examined from the (lulf Coast are P. crenala, hut the 
range of P. polggamn also includes parts of this area. Although 
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Nash’s collection (204, Lake C'o., Fla.) of P. polijf/ama somewhat 
r(‘s(‘m})les I*, crenata in v'ef^(‘tativ'(' characters, no sp(!cimen was 
seen which could he classcal as an intermediate between 
two species. 

4. Polygala polygatna Walt. FI. Carol. 179. 17SS. (Xo specimen 

of this ta.xon is present in the Walter Herl)arium.) P. pohpjnma Walt, 
var. obtustitd Chod. Mean. Soc. Pliys. (leneve 81 (2)‘h 2S(). FS{)8. P. 

IKihjgdiiKt Walt. var. nhortiro C'hod. 1. c. P. polugninn Walt, forma 
nlhijlora Hou.se, Bull. X. Y. State Mus. 45: 248. 1928. P. ahoriginum. 

Small, Torreya 26: 92. 1921). tyim-:: “Hammock, Turtle Mound,” 

Volusia C'o., Fla., Small, 24 May 0)29 (.\y). P. polggama. Walt. var. 
ramnloxa Farwell, Am. Mid. Xat. 11: 98. 1928. 

After lilake (1924) relegated var. oblusata to tlu' synonymy 
of /^ pohjgama, Fernald (1940) apparently was the first to rein¬ 
state it. However. I have been unable to correlate* the* mor¬ 
phological featuies upon which this variety was described with 
any geographical area aiul, theix'fore*, it is left in the* .synonymy 
of P. polijgama. The character upon which Fernald heavily 
r(*lied 
floreit 


in distinguishing it was the relativelv^ condensed in- 


sc(*nce. 



in general, characterizes the 



from 


the* northernmost states and ('anada, but southward the racemes 
may oi’ may not lie conden.sed, even in the same* i)opulation. 
T(*mperature alone could he the limiting factoi’ in the elongation 
of the infloi’escence in the north(‘rn ])lants, whereas in the south- 
(‘rn plants it could be a refh'ction of one or sev(‘ral othei’ critical 
(‘11 vironiiH'iital conditions. 

\4iriety abortiva was shown l>y Kobinson (1900) to be the 
aut.umnal form of typical P. polugnma. The same phase has 


also been 



as var. ramidosa. 




form is 


characterized by recurv^ed racemes of cleistogamous flowers 
which are borne in upper leaf axils rather than near the base 
of the plant. 

Small distinguished P. aborujinum from P. polijgama chiefly 
on the relatively short pedicels and wings, quantitative char¬ 
acters which vary considerably in this complex. A series of 
specimens collected by Weber (near Fairbanks, Alachua Co., 
Fla., 22 April 1928, flas), demonstrates very well the sporadic 
occurrence of the reduced wings in a single population. Since 
this taxon is neither a strongly differentiated morj)hological 
unit, nor a geographical segregate wit'iin the species, it seems 
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the rank of forma would be suffieieut for it if a formal 
taxonomic catef^ory were shown to be desirable, ckav uku- 

nAIJIl'M, HAI{VA1{D UXIVKKSITY. 
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REVIEW OF THE GENUS C’bADOXlA IN THE 
DISTRICT OF COLUMBIA AND VICINITY 


S. F. Blake 

lx 1931 the late Charles A. Robbins and the writer published' 
an annotated, keyed list of the species of reindeer-moss and 
related forms then known from the District of Columbia region, 
a circle of approximately bo miles radius about the (-apitol 
in Washington, thus including areas in adjacent Maryland (in 
Montgomery and Prince Geoi’ges Counties) and Virginia (.Ar¬ 
lington and part of Alexandria and Fairfax Counties). In 
those days specific distinctions in ('ladoriia were founded mostly 
on morphological characters with frecpient assistance from the 
color chang(^s l)rought about by tn^atment with caustic 
in some cases supplementetl by chloride of lime. Since that 

\ostic importaiK'e has com(‘ to be 




time mor(‘ and more 
attributed to the chemical constitiumts of the species of Cladoyiia, 
determined in .some cases by the color changes indu(*(‘d by the 
application of new chemicals, particularly paraphenyleiu*diamine. 
in others by the shape and color of the mierocrystals formed 
by the evaporation of a solution obtained by extracting dried 
material of Cladonia with acetone or chloroform, then treating 


with a mixture of glycerine and glacial acetic acid or some 
similar compound. 

' Cladonia in tin* District of Colnnibia and vicinit.v. Rhodora 33: 14.')—15!t. 
pi. 210-212. 1031. 







